Inhibition of hydroxycinnamic acid sulfation by flavonoids and their conjugated metabolites.
Hydroxycinnamic acids and flavonoids are dietary phenolic antioxidants that are abundant in our diet. Hydroxycinnamic acids are highly sulfated in vivo, and sulfotransferases (SULTs), in particular SULT1A1, play a major role in their metabolism. Flavonoids are potent inhibitors of human SULTs. In this study, the potential metabolic interaction between dietary hydroxycinnamic acids and flavonoids was investigated. Flavonoids, such as luteolin, quercetin, daidzein, and genistein, are identified as potent inhibitors of hydroxycinnamic acid sulfation in human liver S9 homogenate with IC50 values <1 µM. The inhibitory activity was less potent in the human intestinal S9 homogenate. We also demonstrate that quercetin conjugates found in vivo (quercetin-3-O-glucuronide, quercetin-7-O-glucuronide, and quercetin-3'-O-sulfate) moderately inhibited the sulfation of hydroxycinnamic acids in human liver S9. In an intact cellular system, human HepG2 cells, caffeic acid and ferulic acid sulfation was inhibited by luteolin and quercetin (IC50 : 1.6-3.9 µM). Quercetin-3'-O-sulfate weakly inhibited sulfation. Quercetin glucuronides, limited by their low cellular uptake, were ineffective. These data suggest that the inhibition of SULTs by flavonoids and in vivo flavonoid conjugates may modify the bioavailability of dietary hydroxycinnamic acids by suppressing their conversion to sulfated metabolites.